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DOUHDG\ SUHSDUHG VRPH FUXFLDO PRYHV VXFK DV VWUHQJWKHQLQJ WKH LQGXVWU\ VWUXFWXUH DQG HVFDODWLQJ WKH LQGXVWU\
HQYLURQPHQWLQZHOFRPLQJ$VLDQ(FRQRPLF&RPPXQLW\$(&7KRVHDUHLQFOXGLQJFXWWLQJEDFNFRVWRIFDSLWDO
HQHUJ\DQGORJLVWLF1RWWRPHQWLRQWRHQODUJHUHVHDUFKDQGGHYHORSPHQWDVZHOODVWRLPSURYHWKHODERUVFDSDELOLW\
LQWKHPDQXIDFWXULQJVHFWRU%DQN,QGRQHVLD
,QWKHODVW\HDUV,QGRQHVLDQHFRQRP\KDVH[SHULHQFHGDVOXJJLVKJURZWKIURPLQLQ
DQGLQWKH\HDURI7KLVFRQGLWLRQLVWULJJHUHGE\WKHGHFOLQLQJRIH[SRUWJURZWKLQSDUWLFXODUWKHQDWXUDO
UHVRXUFHFRPPRGLWLHV%DQN,QGRQHVLD+RZHYHUPDQXIDFWXULQJLQGXVWU\LVFRQWULEXWLQJVWHDGLO\WR*'3LQ
WKHODVW\HDUVIURPLQLQDQGLWLVVOLJKWO\JRLQJXSWRLQDQGLWLVLQGHHG
WKHIRUHPRVWFRQWULEXWRUFRPSDUHGWRRWKHUVHFWRUV%365HSRUW)HE)URPWKHUHDUHPLOOLRQ
SHRSOHWKDWZRUNHGLQPDQXIDFWXULQJLQGXVWU\SULPDULO\LQWKHLQGXVWU\RIIRRGDQGEHYHUDJHDQGLQGXVWU\RIWREDFFR
IRU%DQN,QGRQHVLD%HVLGHVIDUPLQJWUDGLQJVHFWRUDQGVHUYLFHLQGXVWU\PDQXIDFWXULQJLVWKHELJJHVW
LQGXVWU\WKDWHPSOR\VODERUVSHU$XJXVW%36)HE
0RVWRIWKHSUHYLRXVUHVHDUFKHVKDYHEHHQVHHNLQJWRNQRZKRZHIILFLHQWWKHPDQXIDFWXULQJVHFWRUZHUHDQGWKLV
UHVHDUFKEHLQJH[WHQGHGWRPHDVXUHQRWRQO\HIILFLHQF\EXWDOVRWKHUHODWLRQVKLSZLWKWKHVWRFNUHWXUQVWRJHWKHUZLWK
RWKHU IDFWRUV DV WKH\ KDYH VLJQLILFDQW LPSOLFDWLRQV WR GHFLVLRQPDNHUV LQ WKH RUJDQL]DWLRQV VXFK DV VKDUHKROGHUV
PDQDJHUV DQG LQYHVWRUV1XPHURXV VWXGLHV DUH FRQGXFWHG RQPHDVXULQJ HIILFLHQF\ RU SURGXFWLYLW\ XVLQJ'($ LQ
YDULRXVLQGXVWULHVZRUOGZLGHVXFKDVEDQNLQJLQGXVWU\*DODJHGHUDDQG(GLULVXUL\DJDUPHQWLQGXVWU\-RVKL
DQG6LQJKLQWHUQDWLRQDODLUSRUWV<DQJPDQXIDFWXULQJLQGXVWU\&KDQJDQG:X/LXDQG:DQJ
DJULFXOWXUHLQGXVWU\6HODPDWDQG1DVLUUHWDLOHUV*DQGKLDQG6KDQNDU
3ULRU WR GDWH WKHUH DUH PDQ\ UHVHDUFKHV KDYH EHHQ FRQGXFWHG WR H[DPLQH WKH HIILFLHQF\ RU SURGXFWLYLW\ RI
PDQXIDFWXULQJ ILUPV LQ ,QGRQHVLD 8VLQJ VWRFKDVWLF IURQWLHU PRGHO SDUDPHWULF DSSURDFK0DUJRQR DQG 6KDUPD
VWXGLHG,QGRQHVLDQPDQXIDFWXULQJLQGXVWU\IURPDQGIRXQGHGWKHGHFUHDVLQJUDWHRISURGXFWLYLW\LQ
PRVW RI LQGXVWULHV H[FHSW FKHPLFDO VHFWRU 8VLQJ WKH VDPH PHWKRG 0RMR  DQDO\]HG WKH PDJQLWXGHV RI
SURGXFWLYLW\ JURZWK DQG WHFKQLFDO HIILFLHQF\ FKDQJHV RI ,QGRQHVLDQ PDQXIDFWXULQJ LQGXVWU\ IURP  WR
FRQVLGHUWKHHIIHFWDIWHUWKHHFRQRPLFFULVLVLQDQGUHVXOWHGWKDW\HDUO\DYHUDJHRIWHFKQLFDOHIILFLHQF\ZHQWGRZQ
E\DOWKRXJKVRPHLQGXVWULHVH[SHULHQFHGDQLQFUHDVH%HVLGHVWKHSURGXFWLYLW\JURZWKSHU\HDUZDV
GXULQJ WKHSHULRGDQG LW WULJJHUHGE\ WHFKQLFDOSURJUHVV WKDWFRQWULEXWHGLQDYHUDJH3UDERZRDQG&DEDQGD
VWXGLHGRI,QGRQHVLDQILUPV¶HIILFLHQF\OLVWHGLQ,QGRQHVLD6WRFN([FKDQJH,';GXULQJWKH\HDURI
XVLQJ VWRFKDVWLF IURQWLHU DSSURDFK ,Q DGGLWLRQ 9LYHULWD DQG $ULII  XVHG0DOPTXLVW '($ WR PHDVXUH WKH
SURGXFWLYLW\RIVWDWHDQGQRQVWDWHILUPVGXULQJWKHSHULRGRIDQGIRXQGWKDWWKHUHLVDSURGXFWLYLW\GHFOLQH
LQWKHVHVHFWRUVWKDWFDXVHGE\WHFKQRORJLFDOUHJUHVVLRQV
7KH DIRUHPHQWLRQHG SDSHUV WKDW XVH VWDQGDUG '($ DVVXPH WKDW UHGXFWLRQ RI XQIDYRUDEOH LQSXWV RXWSXWV LV
EDODQFHGZLWKWKHLQFUHDVHRIIDYRUDEOHRXWSXWVWKXVLWLVLPSOLFDWLQJWKHHIILFLHQF\VFRUHVHVWLPDWLRQGLVUHJDUGWKH
LQSXWVDQGRXWSXWVODFNV/LXDQGIXUWKHUWKHVFRUHVUHVXOWHGPD\QRWIXOO\UHYHDOHGWKHIDFWVLQWKHVODFNV7KLV
SDSHUGLIIHUVIURPSUHYLRXVZRUNVWKDWVWXGLHGDERXWPDQXIDFWXULQJLQGXVWU\LQ,QGRQHVLDIRULWHPSOR\VD'($PRGHO
WKDWWDNHVDFFRXQWWKHLQSXWDQGRXWSXWVODFNVWKDWUHSUHVHQWWKHLQSXWH[FHVVHVDQGRXWSXWVKRUWIDOOV7RQH
FDOOHG6ODFN%DVHG0RGHO6%0/LXDQG:DQJDOVRPHQWLRQHGWKHVLJQLILFDQFHRIH[DPLQLQJWKHHIILFLHQF\
UDWLRDQGDOVRWKHVODFNVDVWKH\FDQUHIHUWRGLIIHUHQWUHVXOWRUVROXWLRQ1RWRQO\OLPLWHGWRWKDWWKLVVWXG\DOVRDSSOLHV
DQRWKHUDSSURDFKE\7RQHWKDWLV6XSHU6%0WRUDQNWKHHIILFLHQW'08V
7KHUHKDYHEHHQVHYHUDOUHVHDUFKHVWKDWDSSOLHGWKH6XSHU6%07RQHWRPHDVXUHILUPV¶SHUIRUPDQFHV
VXFKDV'X]DNLQDQG'X]DNLQ WKDWDQDO\]HG WKHSHUIRUPDQFHRIPDMRUPDQXIDFWXULQJILUPV LQ7XUNH\
GXULQJ WKH\HDURI%RWKRYHUDOO ILUPV DQG VSHFLILF LQGXVWULHVZHUHEHLQJ H[DPLQHG UHVXOWHG LQ ILUPVZDV
HIILFLHQWO\SHUIRUPHGDQGILUPVZHUHUDQNHGZLWKLQHDFKLQGXVWU\JLYHQDWRWDORIILUPVZDVRSHUDWLQJHIILFLHQWO\
)XUWKHUWKHDQDO\VLVVKRZHGZKLFKLQSXWVDQGRXWSXWVGLUHFWHGWRLQHIILFLHQF\WRJHWKHUZLWKWKHGHJUHHRIVXUSOXVHV
DQG ORVVHV8VLQJ WKH VDPHPHWKRGFRPELQHGZLWK0DOPTXLVW ,QGH[+DGDGHW DO  VWXGLHV WKHSURGXFWLYLW\
FKDQJHRI ,QGRQHVLDQEDQNVRYHU WKHSHULRGRI -DQXDU\ WR -XO\8QGHU WKH LQWHUPHGLDWLRQDSSURDFK WR
HIILFLHQF\HVWLPDWLRQWKHDYHUDJHRIEDQNHIILFLHQF\ZDVUDWLRQDOO\ILUPJLYHQWKHVFRUHVEHWZHHQDQGDQG
OHDGHGWRRXWRIEDQNVKDYHHIILFLHQFLHVDERYH,QDGGLWLRQ/LXDSSOLHG6%0DSSURDFKWRHVWLPDWH
WKHSHUIRUPDQFHVRIFRPPHUFLDOEDQNVLQ7DLZDQDQGFRQFOXGHGWKDWWKHPHWKRGZDVDEOHWRSUHGLFWWKHHIILFLHQF\
VFRUHVDQGGLVFRYHUVRPHRSHUDWLRQDOPDWWHUVRIWKHEDQNVLQDGYDQFH)XUWKHUPRUH/R]DQRDQG*XLHUUH]DOVR
XWLOL]HGWKHVDPHDSSURDFKWRPHDVXUHWKHHIILFLHQF\RIDLUSRUWVLQ6SDLQIRUWKHSHULRGRIZKLOH%LHW
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DOZDVXVHGLQSXWRULHQWHG6%0DSSURDFKWRFDOFXODWH&KLQD¶VHQHUJ\DQGHQYLURQPHQWDOHIILFLHQF\RISRZHU
JHQHUDWLRQVHFWRUVWKDWOHDGVWRVXSSOHPHQWDU\LQIRUPDWLRQDERXWHQHUJ\XVDJHDQGHQYLURQPHQWDOSURWHFWLRQ
7KHQH[WVWDJHLQWKLVUHVHDUFKLVWRILQGWKHUHODWLRQVKLSEHWZHHQWKHHIILFLHQF\DQGVRPHRWKHUFRQWUROYDULDEOHVWR
VWRFNUHWXUQ%\PHDVXULQJWKHSHUIRUPDQFHRIWKHILUPVLWFRXOGEHVHHQZKHWKHUHIILFLHQWILUPVSHUIRUPGLIIHUHQWO\
LQ FRPSDULVRQZLWK LQHIILFLHQW ILUPV WRZDUGV D VWRFN UHWXUQ DQG RWKHU YDULDEOHV VHOHFWHG9DULRXV DQG YHU\ ODUJH
DPRXQWVRIUHVHDUFKHVLQWKHSDVWKDYHEHHQGRQHWRVHHNWKHUHODWLRQVKLSEHWZHHQWKHHIILFLHQF\RIWKHILUPVDQGWKH
VWRFNUHWXUQVSDUWLFXODUO\LQWKHEDQNLQJVHFWRUDV%HFFDOOL&DVXDQG*LUDUGRQH/LDGDNLDQG*DJDQLV
LQ(XURSHDQ8QLRQ,RDQQLGLV0RO\QHX[DQG3DVLRXUDV LQ$VLDDQG/DWLQ$PHULFD+DGDGHWDO  LQ
,QGRQHVLD*XHDQG<XHLQ&KLQDDQG9DUGDULQWUDQVLWLRQFRXQWULHV
6RPHFORVHO\UHODWHGUHVHDUFKIRUWKLVVWXG\LVWKHZRUNE\)ULMQV0DUJDULWLVDQG3VLOODNLWKDWHPSOR\HG
'($DQDO\VLVWRFDOFXODWHWKHHIILFLHQF\RIWKHILUPVEDVHGRQVHYHUDOFRPELQDWLRQRILQSXWVDQGRXWSXWVYDULDEOHVLQ
86SXEOLFO\ OLVWHG ILUPVGXULQJDQGSHUIRUPFURVVVHFWLRQDO UHJUHVVLRQVDQGIRXQG WKDW WKHUH LV LQGHHG
UHODWLRQVKLSEHWZHHQILUPHIILFLHQF\DQGVWRFNUHWXUQV*DJDQLV+DVDQDQG3DVLRXUDVH[DPLQHGZKHWKHUVWRFN
UHWXUQVRIOLVWHGLQVXUDQFHILUPVKDVUHODWLRQVKLSZLWKWKHFRVWDQGSURILWHIILFLHQF\LQFRXQWULHVGXULQJ
SHULRGDQGWKHUHVXOWLVSURILWHIILFLHQF\DORQHDIIHFWHGVWRFNUHWXUQV
0HWKRGRORJ\
2.1 Super Efficiency 
'($LVDQRQSDUDPHWULFOLQHDUSURJUDPPLQJPHWKRGWKDWLQWURGXFHGE\&KDUQHV&RRSHUDQG5KRGHVRU
&&5PRGHOWRPHDVXUHUHODWLYHHIILFLHQF\RIGHFLVLRQPDNLQJXQLWV'08VWKDWDUHHPSOR\LQJPXOWLSOHLQSXWVWR
SURGXFHPXOWLSOH RXWSXWV 7KH'($¶V REMHFWLYH LV WR EXLOG WKH HIILFLHQW IURQWLHU HIILFLHQW XQLWV VFRUH RI  E\
HQYHORSLQJWKRVH'08VZLWKPLQLPXPLQSXWOHYHOIRUJLYLQJRXWSXWOHYHOVDQGRWKHUZLVH:KHUHDVWKHLQHIILFLHQW
XQLWZLOOEHKDYLQJVFRUHOHVVWKDQ7KHUHDUHWZRW\SHVRI'($UDGLDODQGQRQUDGLDOPRGHO7KHUDGLDOPRGHO
PHDQV WKHFKDQJHVEHWZHHQ LQSXWDQGRXWSXWZLOOEHSURSRUWLRQDODQGHIILFLHQF\YDOXHZLOOEHFDOFXODWHGZLWKRXW
FRQFHUQLQJWKHVODFNIRUERWK&&5PRGHOV&KDUQHVHWDORUODWHU'($PRGHOE\%DQNHU&KDUQHVDQG&RRSHU
RU%&&PRGHO2QWKHRWKHUKDQGQRQUDGLDOPRGHOPHDQVWKHFKDQJHVRILQSXWDQGRXWSXWZLOOEHDWGLVVLPLODU
OHYHODQGVODFNZLOOEHWDNHLQWRDFFRXQW)DUHDQG/RYHOOGHYHORSHGWKHQRQUDGLDOPRGHODWWKHEHJLQQLQJ
7RQH
6ODFN%DVHG0RGHO6%0ZDVLQWURGXFHGE\7RQHLVDQRQUDGLDO'($PRGHOZKLFKLVFDOFXODWLQJWKH
HIILFLHQF\VFRUHSRQGHUWKHDFFRXQWLQSXWDQGRXWSXWVODFNVDQGJLYLQJUHVXOWEHWZHHQ]HURDQGWKHVDPHZLWKWKH
UDGLDOPRGHO&KDUQHVHWDO7KLVPRGHOLVQRWWKHVDPHZLWKWKH$GGLWLYHPRGHOE\&KDUQHVHWDOWKDW
DOVRHPSKDVL]HRQGHDOLQJZLWKWKHH[FHVVHVRILQSXWDQGWKHVKRUWIDOOVRIWKHRXWSXWEXWWKHUHLVQRVFDODUPHDVXUHPHQW
7KHQLWLVOHDGLQJWRQRSURIXQGLW\DVVHVVPHQWUHODWHGWRLQHIILFLHQF\HYHQWKRXJKWKLVPRGHOLVDEOHWRGLIIHUHQWLDWH
EHWZHHQHIILFLHQWDQGLQHIILFLHQW'08/LXDQG:DQJ7KHPRVWLPSRUWDQWDWWULEXWHVRI6%0E\7RQH
DUHLQYDULDQWUHVSHFWLYHWRWKHPHDVXUHPHQWXQLWVDQGPRQRWRQHGHFUHDVLQJLQHDFKLQSXWDQGRXWSXWVODFN7KHUHLV
M «Q'08ZLWK;LMUHSUHVHQWVPXOWLSOHLQSXWVL «PDQG<UMU «VUHSUHVHQWVPXOWLSOHRXWSXWVRI'08M
:KLOH VL DQG VU DV WKH VODFNYDULDEOHV IRU LWK LQSXW DQG UWK RXWSXW ȜM UHSUHVHQWV WKHZHLJKWRI'08MGXULQJ WKH
SHUIRUPDQFHPHDVXUHPHQWRI'087KHQ6%0PRGHOZLOOEHDVIROORZVWRHYDOXDWHRI'08XQGHUWKHDVVXPSWLRQ
RIFRQVWDQWUHWXUQVWRVFDOH7RQH
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7KHPRGHODVVXPHGWKDW;LI[L WKHQWKHWHUPݏ௜ି ݔ௜଴Τ LVEHLQJUHPRYHGIURPWKHREMHFWLYHIXQFWLRQ,IWKH
RSWLPDOVROXWLRQIRU6%0LVߩȜVDQGVWKHQ'08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LV6%0HIILFLHQWLIߩ כൌ ͳZKLFKLVFRUUHVSRQGLQJ
ZLWK V DQGV DVQRVODFNYDULDEOHV IRU LQSXW LQSXWH[FHVVDQGQRVODFNYDULDEOHV IRURXWSXW RXWSXW
VKRUWIDOOLQDQRSWLPDOVROXWLRQ,WLVSURYLGLQJDQHIILFLHQF\VFRUHEHWZHHQDQG
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7KHEHVW'08ZLOOKDYHWKHHIILFLHQF\RIXQLW\DQGWKHUDQNRIWKHVHHIILFLHQWXQLWVFDQQRWEHGLIIHUHQWLDWHGEHWZHHQ
WKHPVHOYHV$WILUVW$QGHUVHQDQG3HWHUVRQKDGGHYHORSHGVXSHUHIILFLHQF\IRUERWK&&5DQGH[WHQVLRQRI
&55RU%&&PRGHO WRSURYLGH WKH UDQNVRUGLIIHUHQWLDWH WKH HIILFLHQW XQLWV LQ=KX+RZHYHU WKHGDWDRI
HIILFLHQW'08LVEHLQJHOLPLQDWHGIURPWKHVROXWLRQVHW&RRSHU6HLIRUGDQG7RQH7KHUHIRUH7RQH
GHYHORSHG6XSHU6%0PRGHOWRLPSURYHDQGDVVXPH'08LV6%0HIILFLHQWS 6XSHU6%0ZLOOEHDV
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ZKHUH% LVODUJHSRVLWLYHQXPEHU
7KHSUHIHUUHGREMHFWLYHRIWKH6%0PRGHOLQWKLVUHVHDUFKLVWRPD[LPL]HWKHRXWSXWRXWSXWRULHQWHGZLWKWKH
FXUUHQWDPRXQWRIREVHUYHGLQSXWV7KHVDPHUHDVRQDVLQ'X]DNLQDQG'X]DNLQWKDWRQHRIWKHLQSXWYDULDEOHV
ZKLFKLVDQDPRXQWRIVDODULHVZDJHVDQGEHQHILWUHODWHGWRWKHODERUIRUFHDQGWRPLQLPL]HLWZLOOOHDGWRVHYHUHVRFLDO
FRQVHTXHQFHV7RQHGHYHORSHGRXWSXWRULHQWHG6XSHU6%0DVIROORZV
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2.2 Panel Regression 
6WRFNSHUIRUPDQFHLVFDOFXODWHGRQWKHEDVLVRIPRQWKO\UHWXUQVXVLQJWKHFXPXODWLYHDQQXDOVWRFNUHWXUQV&$65
LQWKHIROORZLQJIRUPXOD
&$65LQ\HDUW PRQWKUHWXUQPRQWKUHWXUQPRQWKUHWXUQ± 
7RHYDOXDWHWKHUHODWLRQVKLSEHWZHHQVWRFNUHWXUQSHUIRUPDQFHDQGWKHHIILFLHQF\FXPXODWLYHDQQXDOVWRFNUHWXUQV
&$65LVEHLQJUHJUHVVHGWRFKDQJHVLQWKHHIILFLHQF\DQGVHYHUDOFRUSRUDWHFRQWUROYDULDEOHVDQQXDOFKDQJHLQWRWDO
DVVHWWRFRQWUROVL]HDQGDQQXDOFKDQJHLQWRWDOHTXLW\WRWRWDODVVHWVUDWLRWRFRQWUROWKHULVNRUVROYHQF\UDWLR/LDGDNL
DQG*DJDQLV *XH DQG<XH *DJDQLV+DVDQ DQG3DVLRXUDV 9DUGDU  RI WKH FRUSRUDWLRQ
&KDQJHVLQWKHHIILFLHQF\DUHLQIDYRUEDVHGRQWKHIDFWWKDWLQYHVWRUVZKRZRXOGPDNHLQYHVWPHQWLQPDQXIDFWXULQJ
VHFWRULQGXVWU\ZLOODEOHWRREWDLQWKHLQIRUPDWLRQDERXWWKHFKDQJHRIILUPHIILFLHQF\EHWZHHQWKH\HDUWDQG\HDUW
LQVWHDGRI\HDUW9DUGDU7KHUHJUHVVLRQPRGHOLVHVWLPDWHG
&$65LW Įȕ&+*())LWȕ&+*$66(7LWȕ&+*5,6.LWȕ<HDU'XPPLHVİLW 
:KHUHIRUFRUSRUDWHLWLPHW&$65LWLVDFXPXODWLYHDQQXDOVWRFNUHWXUQ&+*())LWGHQRWHVHIILFLHQF\FKDQJH
&+*$66(7LWLVWKHDQQXDOFKDQJHLQWRWDODVVHWDQG&+*5,6.LWLVWKHDQQXDOFKDQJHLQWRWDOHTXLW\WRWRWDODVVHWV
UDWLRĮLVDQRYHUDOOFRQVWDQWLQWKHPRGHOȕMM «UHSUHVHQWVVORSHSDUDPHWHUVİLWGHQRWHVWKHHUURUWHUPV
DQG\HDUGXPP\YDULDEOHVDUHDOVRLQFOXGHGLQWKHPRGHOWRPHDVXUHWKHSRWHQWLDOWLPHHIIHFWVLQWKHVWRFNUHWXUQV
6LQFHXVLQJ2/6UHJUHVVLRQLVPDNLQJWKHUHVXOWELDVHGDVWKHGLIILFXOW\WRPHHWWKHDVVXPSWLRQRILQGHSHQGHQFHDQG
KRPRFHGDVWLFLW\RIWKHHUURUVWHUPVLQWKHSDQHOGDWDDVWKHFRUSRUDWLRQV¶REVHUYDWLRQVZLWKLQWKHPVHOYHVLVOLNHO\WR
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EHFRUUHODWHG7KHQWKHSDQHOUHJUHVVLRQLVEHLQJXVHGDQGDVJHQHUDOO\ZULWWHQLQWKHSUHYLRXVOLWHUDWXUHV%DOWDJL
/LDGDNLDQG*DJDQLV*DJDQLV+DVDQDQG3DVLRXUDV9DUGDUDERXWWKHVHOHFWLRQRIIL[HG
HIIHFWV)(DQGUDQGRPHIIHFW5(VHYHUDOWHVWVDUHFRQGXFWHGDV%UHXVFKH3DJDQ/DJUDQJH0XOWLSOLHU/0DQG
+DXVPDQ¶V WHVW %HVLGHV LQ FRQWUROOLQJ FURVVVHFWLRQ KHWHURFHGDVWLFLW\ WKDW ZRXOG DIIHFW WKH UHVXOW :KLWH¶V
WUDQVIRUPDWLRQZLWKFRUUHFWHGGHJUHHRIIUHHGRPLVHPSOR\HGLQWKHPRGHO
'DWDDQG9DULDEOHV
7KHUH DUH  PDQXIDFWXULQJ FRPSDQLHV¶ GDWD WDNHQ IURP WKH \HDU RI  D WRWDO RI  GDWD WKDW LV
UHSUHVHQWLQJDEDODQFHGSDQHOGDWD7KHFRPSDQLHVKDYHWDNHQDVDVDPSOHPXVWEHSXEOLFO\OLVWHGEHIRUHWKH\HDURI
WRDFTXLUHUHSUHVHQWDWLYHHYDOXDWLRQ$QQXDO5HSRUWV)LQDQFLDO6WDWHPHQWVRIWKHFRPSDQLHVDQGPRQWKO\VWRFN
SULFHVRIFRPSDQLHVLQWKHVDPSOHVDUHFROOHFWHGIURP,QGRQHVLD6WRFN([FKDQJH,';DQGFRUSRUDWLRQV¶ZHEVLWH
7KHVHOHFWLRQRIWKHLQSXWVDQGRXWSXWVYDULDEOHEHLQJXVHGLQ'($VWXGLHVDOZD\VEHDIRUHPRVWPDWWHUVLQFHLW
FDQOHDGWRPLVOHDGLQJFRQFOXVLRQV'X]DNLQDQG'X]DNLQ0DQ\RISUHYLRXVUHVHDUFKDUHXVLQJVDOHVRUQHW
VDOHVDVWKHLURXWSXWEXW'X]DNLQDQG'X]DNLQVKRZHGWKDWDFRPSDQ\WKDWDFKLHYHVKLJKDPRXQWRIVDOHVEXW
IDLOHGWRPHHWDVDWLVIDFWRU\SURILWPDUJLQZLOO OHDGWRPLVOHDGLQJFRPSDQ\¶VSHUIRUPDQFH7KHUHIRUHWKLVVWXG\LV
XVLQJVDODU\ZDJHVDQGEHQHILWVWRUHSUHVHQWODERUFRVWQHWIL[HGDVVHWVPDWHULDOXVHGFRVWDVWKHLQSXWYDULDEOHVDQG
HDUQLQJRUSURILWEHIRUHWD[DVWKHRXWSXWYDULDEOH
)RUWKHUHJUHVVLRQDVH[SODLQHGLQWKHGHSHQGHQWYDULDEOHLVVWRFNSHUIRUPDQFHFDOFXODWHGXVLQJWKHFXPXODWLYH
DQQXDOVWRFNUHWXUQV&$65ZKLOHWKHLQGHSHQGHQWYDULDEOHVDUHFKDQJHVLQWKHHIILFLHQF\DQQXDOFKDQJHLQWRWDO
DVVHWWRFRQWUROIRUVL]HDQGDQQXDOFKDQJHLQWRWDOHTXLW\WRWRWDODVVHWVUDWLRWRFRQWUROIRUULVNRUVROYHQF\UDWLR
5HVXOWVDQG$QDO\VLV
4.1 Result of Super Efficiency 
$VSUHVHQWHGLQ7DEOHWKHUHVXOWRI6%0(IILFLHQF\DQG6XSHU6%0(IILFLHQF\RYHUDOOPHDQIRUILUPVLQWKH
PDQXIDFWXULQJVHFWRUGXULQJWKHSHULRGRILVDQG7KHUHVXOWRI6XSHU6%0LVKLJKHUGXHWR
VRPH ILUPVDUHKDYLQJDKLJKHUHIILFLHQF\VFRUH  LQ WKHFRQGLWLRQRIKDYLQJHIILFLHQW6%0 EDVHGRQ WKH
DSSURDFKE\7RQHDVWKHZD\WRGLIIHUHQWLDWHEHWZHHQHIILFLHQWILUPV6%0UHVXOWLQGLFDWHVWKDWPDQXIDFWXULQJ
VHFWRULQGXVWU\LQ,QGRQHVLDLVIDUIURPEHLQJHIILFLHQWDQGQXPHURXVDFWLRQVUHTXLUHGIRUSULQFLSDOGHYHORSPHQW,WLV
FRQILUPHG WKDW WKH ILUPV LQ WKH VDPSOH VKRXOG LPSURYH WKH SURILW E\ DSSUR[LPDWHO\  7KH DYHUDJHV RI 6%0
HIILFLHQF\IRUPDQXIDFWXULQJLQGXVWU\FDWHJRU\EDVLFPLVFHOODQHRXVDQGFRQVXPHUJRRGVDUHDQG
:KHUHDVWKHUHVXOWRI6XSHU6%0VKRZVWKHHIILFLHQF\VFRUHRIDQG7KHVDPHUHVXOW
VKRZQE\3UDERZRDQG&DEDQGDWKDWPLVFHOODQHRXVVHFWRULVKDYLQJWKHKLJKHVWHIILFLHQF\
/RRNLQJ DW WKH \HDUO\ UHVXOW LW VKRZV WKDW WKH DYHUDJH RI 6%0 HIILFLHQF\ DFURVV DOO ILUPV LV H[SHULHQFLQJ D
GRZQZDUGWUHQGIURPLQDQGUHDFKLQJLQEHIRUHLWLVVOLJKWO\PRYLQJXSWRLQ
:KLOH6XSHU6%0HIILFLHQF\ UHVXOW LVKDYLQJXSZDUG WUHQG IURP WKH\HDU  WR EHIRUH
GHFOLQLQJRYHUWKHQH[WSHULRGDQGDWWDLQHGWKHVFRUHRILQ7KHGLIIHUHQFHRI6XSHU6%0DQG6%0UHVXOW
IRU\HDUWRFRXOGEHXQGHUVWRRGVLQFHGXULQJWKH\HDURIWKHVFRUHRI6XSHU6%0HIILFLHQF\IRUVRPH
HIILFLHQWILUPVDUHZD\KLJKHUFRPSDUHGWRWKHSUHYLRXV\HDUWKRXJKLWLVQRWDGGLQJWKHQXPEHURIHIILFLHQWILUPVDV
VHHQLQ7DEOH
7KLVUHVXOWLVVXSSRUWHGE\WKHGDWDRISHUFHQWDJHRIHIILFLHQWILUPV7DEOHDVDZKROHIURPLQWKHEHJLQQLQJ
RIDQDO\VLVSHULRGWRPHUHO\DVPXFKDVLQWKHODVW\HDURIWKHSHULRG7KDWPHDQVDPRQJILUPVVLPSO\
RIWKHPDUHHIILFLHQWDQGWKHUHDUHFRPSDQLHVFRQVLVWHQWO\HIILFLHQWIRUWKHZKROHSHULRG7KH\DUH,173EDVLF
$6,,PLVFHOODQHRXV+063DQG8195FRQVXPHUJRRGV)LUPVLQPLVFHOODQHRXVPDQXIDFWXULQJVHFWRUKDYHWKH
KLJKHVWHIILFLHQWILUPVIURP\HDUWR\HDU




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7DEOH5HVXOWRI6%0DQG6XSHU6%0(IILFLHQF\

$YHUDJHVE\\HDU   6%0(IILFLHQF\ 6XSHU6%0(IILFLHQF\
 1     
 1     
 1     
 1     
 1     
$YHUDJHVE\PDQXIDFWXULQJFDWHJRU\  
%DVLF  1    
0LVFHOODQHRXV 1    
&RQVXPHU*RRGV 1    
7RWDO6DPSOH    
7RWDO6DPSOH1    
   
7DEOH3HUFHQWDJHRI(IILFLHQW)LUPV
<HDU %DVLF 0LVFHOODQHRXV &RQVXPHU*RRGV $OO
    
    
    
    
    

)XUWKHUPRUHDVPHQWLRQHGSUHYLRXVO\WKDWEHVLGHVWKHUDWLRRUHIILFLHQF\WKHHPSKDVLVRQWKHVODFNLQSXWH[FHVV
RURXWSXWVKRUWIDOOV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
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
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([FHVV,QSXW VDODU\ZDJHVDQGEHQHILW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IURP\HDUWR\HDU:KHUHDVFRQVXPHU
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RIPDWHULDOXVHGFRVWILJXUHWKDWPLVFHOODQHRXVLQGXVWU\LVWKHRQHJHWVWKHOHDVWDPRXQWDQGWKHEDVLFLQGXVWU\KDV
WKHKLJKHVWDPRXQWRILQSXWH[FHVV,QRWKHUZRUGVPLVFHOODQHRXVLQGXVWU\FRQVLVWVRIDXWRPRWLYHDQGFRPSRQHQWV
WH[WLOHJDUPHQWFDEOHDQGHOHFWURQLFVILUPVDUHDEOHWRSHUIRUPPRUHHIILFLHQWLQXWLOL]LQJWKHLQSXWDQGSURGXFLQJ
RXWSXWLQFRPSDULVRQZLWKEDVLFDQGFRQVXPHUJRRGVLQGXVWU\GXULQJWKHVDPSOHSHULRG
2QWKHRWKHUKDQGWKHGDWDRILQSXWH[FHVVLQWHUPVRIIL[HGFRVWQHWDVVKRZQLQILJXUHLVGLVFORVLQJDIOXFWXDWHG
SDWWHUQLQWKRVHFDWHJRULHVRIPDQXIDFWXULQJLQGXVWU\DQGGRHVQRWFRQILUPDQ\LQGXVWU\EHLQJWKHOHDGLQWKHZKROH
SHULRG












4.3 Result of Panel Regression 
7KHODWHUVWDJHRIWKHGLVFXVVLRQLVWKHUHVXOWRIWKHSDQHOUHJUHVVLRQWRILQGWKHUHODWLRQVKLSEHWZHHQWKHHIILFLHQF\
VL]HDQGVROYHQF\UDWLRWRVWRFNUHWXUQV%UHXVFKH3DJDQ/DJUDQJH0XOWLSOLHU/0DQG+DXVPDQµVWHVWDUHFRQGXFWHG
WRWHVWZKHWKHUIL[HGHIIHFWRUUDQGRPHIIHFWPRGHOVKRXOGEHSUHIHUUHG7KHUHVXOWRI+DXVPDQWHVWLVUDQGRPHIIHFW
PRGHOLVSUHIHUUHG&KLVTXDUHVWDWLVWLFHTXDOWRZLWKGI VWDWLVWLFDOO\QRWVLJQLILFDQWDWWKHDQGDQG
:KLWHWUDQVIRUPDWLRQLVDOVRDSSOLHGWRFRQWUROFURVVVHFWLRQKHWHURFHGDVWLFLW\
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